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Table 1 Satellite infrared radiometer data

B RAG R P ifh /() LY SST /28 5y ¥ %
MODIS-Aqua 98.2 R VK & H/4 km
MODIS-Terra 98.2 EPNN 30! 5 H/4 km

VIIRS 98.7 EPNN 40! 5 H /4 km
AVHRR 98.7 EPNN ] H/4 km

1.1.2 ok %4t &%

AWFFE ] AMSR2,GMI Fl WindSat T2 38 Ji SST H54i X 4> BRIk 45 5 A% 328 2000 I g 1 k47 0T 5%
(£ 2), AMSR2 #E#T H A9 Wi 25 W58 L AL (Japan Aerospace Exploration Agency, JAXA) () /K 1/
FAE B W T2 (Global Change Observation Mission-Waterl , GCOM-W1) | ; GMI 5 2% T4 BR [ K W00 31
%1l (Global Precipitation Measurement, GPM) TE F . W X i 931 km; WindSat # 2, T Coriolis T E2FE &
b SRR AR S T A SST #RIMAY MBS . IR R 4t (Remote Sensing System, RSS2 LT ASMR2,
GMI #l WindSat )% H SST %dfa ™ bt .

F2 WMKEHITEE

Table 2 Satellite microwave radiometer data

PR HUIE M /) L7/ -} SST W/ %5 53 Pr 2
Coriolis Windsat 98.7 FHL BB & H/0.25°
GCOM-W1 AMSR2 98.0 Pin7/N 271 £ H /0.25°
GPM GMI 65.0 Fig7/N 271 £ H /0.25°

1.1.3  Argo # A4 ¥

Argo J& 24 H HIFFR AL 2 BRIFARBES] 00 B A 2 000 mo DAY Y IR R ER BE L AR AR Y 2 A
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ZELR Marcello 28070 (1t . 2k BORE I 0~ 10 m U8 14 TR B 200308 5 40 S8 31 SST Bl 147 DG Jic 560 iF » 28 07 1
AR 157 454 AR Argo Budli (K D,
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Fig.1 Global distribution of the Argo-measured SST data in 2018
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(Global Data Assembly Centre, GDAC) KB H Argo S2ill %48 I 25 i 2 FhBCHE 7 i . APDRC 77 i ik 28
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I AT A 0 o PR LM 9 3 o BT A TR A i B A BRI s T LA (. Argo VEBRIE F D R RIE LT 2 000 m &
5 mAh () B O (E . APDRC 43 2255045 P 4 28 br o " IR S KO-

AR ORI R LT AN R SST G 19 238 SCLL X 43 BT, 25 JE B 21 A0 FIfee SST B His 14 7 5 3 LA — 2, B
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IR A APDRC B 719 Argo H ¥ SST RIA% 7 i (18] B APDRC Argo) ¥ 11 (0 m) i SST B4ii /5 Hy 5L ofe , ik
TFEL AN ¥ SST $04iE o H ¥ SST %4 #1 APDRC Argo HYZ2 X LR, ¥ (0 m) 9 APDRC Argo SST
D A Kl 4 an 1 2 s
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2 2018 4 ¥k APDRC Argo SZill SST %% 43 7
Fig.2 Global distribution of Argo SST data provided by APDRC 2018
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Fig.3 Percentage of global ocean coverage by the satellite infrared SST data in 2018
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Bl 4 Ry 4 LA ST SST Hd 1A R B gt a5 3 . B L 4wl O, ep AR 2 3 g 3 LA e K i 10 2 O 300
KB 22 o A i O8I 1) 7y R B0 /0 5 20 A1 5 7 R 08 0 381 ) 31 1L 359 R 2 1) F9 R VIIRS A9 08 0 51 [ o
J7 B TAD LI S Rl 4 AN B B AR — B0 VIIRS 945 i 96 K F H AR 54 11, BE 98 A IBCHE 2 /45 B, 445 0 21 19
IR REL VIIRS R FH AL AMRE S, R S5 A RO K ECh 216 d, 1% 8] B 5 =i A 80O R ECk 246 d.
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Fig.4 Number of days with valid infrared SST observations Observations in 2018
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WO SST % H 2Bk v 78 25 % (&1 5) AT A1, 2018 4F GMI Fl AMSR2 FH1 7 2% R AH X Fa 52 . AMSR2 7 75 % &t
15 TE 4026 ~50 %6 I 8l GMI B 35 S 4E 35% ~40% s GMI BB 35 R 76 37 6 Bt foa i 8 AMISR2 [ 8L
o5 AL A B e BB 35 R TE 35 % ~45% 52018 4F WindSat H B GR B, 53 SST $4E & H 4 7%
BRI S K H BT 2 s GMI i 22 S0 80 (i f i) BR L THREBL% H 3 55 5/ AMSR2,
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Fig.5 Percentage of global ocean coverage by the satellite microwave data in 2018
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Fig.6 Number of days with valid microwave SST observations in 2018
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2.2.2 A ZEMM R F

FIH 2018 45 AMSR2 .GMI Al WindSat 3 8 8 5 71 SST #d . #: 478 8 KA Gt o3 . 25 R LA 6,
ATDLE W A BR7E 36 R BUT W T 3 R 8 5 31 SST $dis 19 4 4F 7 3515 00 . e AL 26 30° ~ 60° Mg 3 A R0 il
KR 2 ARER BE I B 1 B0 I R 8 70 s AMSR2 5 WindSat 5 55 36 Fil B A< — 80, GMI 22 S %L 38 151 £ (1
B, JC 7 35 B R AL 26 67° L 1 X0k s VA 0B 35 R B AMISR2 48 B8 35 Y5 B 52T, WindSat 1) 42 Bk
A RO 5 RBEAR 5 32 30 285 38 7 T R 3 I 10 532 ), 5 T8I0 6 S0 3 78 T R A0 45 8 1 Bl A 2800 0 R B 7 50 d
A

4 FEHF SST 7 5ok BE VR4S

4.1 LOSMNESITREE TR

LA SST %485 Argo S ECHE 1 VT B PFAk 25 5 (3 3) 1 WL . VIIRS 19 °F- 355 fi 22 F1 35 77 AR 158 22 49 il
H—0.07 F10.65 °C ,/NTHAh 3 A% HHH5HE s AVHRR F1 VIIRS [ K07 Hi% 2% 5 T A, MODIS-Aqua
1 MODIS-Terra K397 MR 22K TR 10 54 FLTAN SST B A9 1 K AR 8] 89 20 22 35 4 ol 22, B
R340 22 00 T 8] . B AR E IR 22 BN T A K. SST 36 5 Argo IFAREUIE RO 6 R B H T 0.994, %
B 4 S T 000 5 0 DU 800 Y A e ) — Bk

®3 ASMESHTBE X KB SST IR E ST

Table 3 Error statistics of daytime and nighttime SST of satellite infrared radiometer

AR/ Ry Geitm VEPE B H /A SRR 2E/C ot %l i 22/ °C b 22 /°C BOTRIR2ZE/C LEPSES 14

FR 7109 —0.19 0.48 0.66 0.69 0.995 2
AVHRR 18] 5707 —0.36 0.48 0.56 0.66 0.996 2
PN 12 816 —0.27 0.48 0.62 0.68 0.995 6
EPN 7 946 0.06 0.41 0.68 0.68 0.996 8
VIIRS 7% [8] 6 226 —0.26 0.41 0.58 0.63 0.996 9
EPN 14 172 —0.08 0.41 0.65 0.66 0.996 7
EPS 15 013 —0.02 0.48 0.75 0.75 0.994 7
MODIS ‘
Rl 15 798 —0.39 0.52 0.66 0.77 0.996 3
Aqua
EPN 30 811 —0.21 0.50 0.73 0.76 0.995 3
EPN 15 344 —0.14 0.46 0.70 0.72 0.995 8
MODIS \
[ 16 064 —0.33 0.50 0.68 0.76 0.996 3
Terra
ESPN 31 408 —0.24 0.48 0.70 0.74 0.996 0

HIZLAh SST et 55 Argo SEI K B VEFC 25 SR 70 A 5 &0 (B 7O T UL - 1) 4 A ZL AN 55 T A9 DT L 45 58 19 =5
[E] A3 BEAR — B0, 13 22 X A 2R AE —1.00~0.50 “C, 2 N Gl 22 5 2) o1 T B st b X R B R0 45, 2051 4
Sbit SST %edls Ml Argo S B A /0, 5 VT BL 45 30 /0 HL i 25 80K 5 3) SR L 5 0 M0 K 74 8 42 1) A 2R
SEHR X TUR SST Bt = A= e i, 3 250 fd 22 19 1 B
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Fig.7 Global distribution of match-ups between satellite infrared radiometer SST data and Argo measurements in 2018
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Fig.9 Global distribution of match-ups between satellite microwave radiometer SST data and Argo measurements in 2018
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Table 5 Comparison between different types of monthly mean SST data in 2018
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Comparation Analysis of SST Data From Multi-source
Satellite Radiometer

LI Yu-heng', SUN Wei-fu*, CAO Kai-xiang”, MENG Jun-min®, ZHANG Jie’
(1. College of Geodesy and Geomatics , Shandong University of Science and Technology , Qingdao 266590, China;
2. First Institute of Oceanography, MNR, Qingdao 266061, China)

Abstract: Based on the SST data from four satellite infrared radiometers (MODIS-Aqua, MODIS-Terra,
VIIRS, AVHRR) and three microwave radiometers (GMI, WindSat, AMSR2) in 2018, the global ocean
spatio-temporal coverage of these space-borne radiometer SST data was analyzed, followed by the compari-
son between satellite-derived (microwave and infrared) SST and Argo in situ measured ones. The results
show that, the higher SST spatio-temporal coverage is achieved by VIIRS compared to MODIS-Aqua,
MODIS-Terra and AVHRR. For the microwave radiometer observation, AMSR2 has the higher spatio-
temporal coverage than GMI and WindSat. The average SST deviation between the four infrared radiome-
ters and the Argo buoy measurement is between —0.27—0 °C, and the root mean square error (RMSE) is
less than 0.76 °C; VIIRS SST exhibits the best quality. The average deviation between the three microwave
radiometers and the Argo measurement ranges from —0.04 ‘C to 0.22 °C, and the RMSE is less than
0.88 °C. The absolute deviation, standard deviation and RMSE of AMSR2 SST are lower than those of the
other two microwave radiometers. The average (standard) deviation of AMSR2 and VIIRS SST with
respect to the Argo measurement is less than 0.15 C (0.52 C) and —0.20 C (0.60 °C), respectively.
High consistency between AMSR2 and VIIRS SST is found, indicated by the average deviation ranging
from —0.23 °C to —0.10 C and the standard deviation of less than 0.41 °C.

Key words: SST; Argo buoy; infrared radiometer; microwave radiometer
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